Introduction S1 20
Reconstructing the orogenic crust in the Tauern Window area during Indentation (Fig. 7) .
21
The starting point for the reconstruction in Figure 7 is the present-day surface geology (Fig. 7c [Vrabec et al., 2006] , but this is very slow [1-2 mm/yr, e.g., Bada et al., 2007;  27 see other references in Scharf et al., 2013a; Schmid et al., 2013; Rosenberg and Garcia, 2011] .
28
Text S1.
29
Map for 21 Ma:
30
The Adriatic indenter front is presumed to have begun its fast northward movement in Early
31
Miocene time as constrained by two events that are kinematically linked in space and time: (1) 32 the onset of rapid exhumation in the western Tauern Window at ~20 Ma as indicated by thermal 33 modeling of isotopic cooling ages in the western Tauern Window [Fügenschuh et al., 1997] ; (2) 34 the onset of thrusting within the Adriatic Indenter at 23-21 Ma based on biostratigraphic ages 35 [Luciani and Silvestrini, 1996; Luciani et al., 1989] of the youngest sediments in the footwall of a 36 major, SE-directed thrust in the Giudicarie Belt [Scharf et al., 2013a; Schmid et al., 2013] . The 37 structure linking motions in (1) and (2) is a transpressive bridge system of upright folds and shear 38 zones in the western Tauern Window (Fig. 7b) which transferred northward motion of the 39 indenter to eastward lateral escape of orogenic crust between the SEMP and Periadriatic faults 40 [Scharf et al., 2013a; Schneider et al., submitted] . In this system, the northwestern tip of the 41 indenter functioned as a kinematic singularity point.
42
The total offset along the Giudicarie Belt that accommodated Adriatic indentation of the Eastern
43
Alps is debated to range from 15 [Viola et al., 2001 ] to 87 km [Schonborn, 1992] . In this 44 reconstruction we use an offset of 75 km ( Fig. 7c ) which is close to values published by previous 45 authors [77 km, Laubscher, 1988; 80 km, Frisch et al., 2000 and Linzer et al., 2002] . The 75 km 46 estimate is based on the offset of the Periadriatic Fault, which is assumed to have been straight and WNW-ESE trending prior to latest Oligocene time [Fig. 7a, Pomella et al., 2012] (Fig. 7b ).
51
The total sinistral offset along the SEMP in Figure 7a and upright folds and shear zones in its footwall range from 2 to 42 km [Behrmann, 1988;  77 Selverstone, 1988; Rosenberg and Garcia, 2011; Fügenschuh et al., 2012] ; in our reconstruction 78 we used an average value of 20 km.
79
The Drau-Möll Block south of the Mölltal Fault is displaced to the west along the Pustertal- 
90
Part of the Sonnblick and Hochalm subdomes had already cooling to below 300°C while the 91 western Tauern Dome was still forming at temperatures of ~ 500 °C [Reddy et al., 1993; Luth and 92 Willingshofer, 2008; Schneider et al., 2013; Favaro et al., 2015] . Thermal modeling of the WTD 93 indicates that the onset of rapid exhumation preceded rapid cooling at 20 Ma by some 2 Ma 94 [Fügenschuh et al., 1997] and coincided in time with this stage of orogenic indentation [Pomella 95 et al., 2011 [Pomella 95 et al., , 2012 Schmid et al., 2013] . Zircon fission track ages indicate that cooling of both 96 subdomes to below 240°C, which corresponds to the transition from viscous to frictional (brittle) 97 deformation in quartz-rich rocks [Handy et al., 1999; Stipp et al., 2002] occurred no later than 17-98 15 Ma [Dunkl et al., 2003; Wölfler et al., 2008; Bertrand, 2013] . [Pomella et al., 2010 [Pomella et al., , 2011 Müller et al., 1998 Müller et al., , 2001 Prosser, 1998 ].
114
These small Periadriatic intrusives (collectively termed "Tonalitic Lamella") along the Meran- 
145
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